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II. MODELING RESULTS

BASE CASE MODELING RESULTS

The results of the base case water simulations showed problem areas
where thnnfmmﬁ : mth::‘utmutbmunethnagﬂv:.nt rndfi:-r
durati ter- dtr:l.im eded source protectio
Problemn areas where resource protection eriterin were excaeded occurred at both the
1990 permitted dma.nd ]ml and Eﬂﬂmd demand level. Some problem areas
occurred under both 1-in-10 drought and average rainfall conditions.

mm:owmm There are 558,000 acres of wetlands

Area (447,000 acres ﬂnllu‘:'%m 63,000 acres in Lee
County; and protection criterion

was not met wi Eﬂ l:hﬂ modeled portion uftam LWC Planning Area for 60,000 acres of
wetlands (9% of total wetlands) lt the 1990 permitted demand level, and for 73,000
acres (13% of total wetlands) at the Eﬂlﬂprt&nhddtm&l&ul{ﬂ;uruﬂ-ﬂ It is

Wunthnﬂethu t the actual difference in potential wetland impacts between
1990 and 2010 may be considerably greater than the simulated differences due to the

discrepancy, approxima nt overall, between actual 1990 demands, based
nnphnhdmﬂ.unﬂnmﬁlliﬂ mlndl,hnnﬂmpmindm

The ater mm was exceeded along portions of the
mn:tmmwwnur s nﬁmﬁnmmmgﬁm& el runs for
both the 1880 pnmt.tuﬁ d-mmd level the 2010 projected demand level.

However, there was not a large difference in the occurrences.

E,.
g

qu!furipmm:lm
10 projected demand level. 8 and 9 show where
g uﬂﬂmMmtmﬂzwlmﬁmﬂﬂntm

pmjac‘ta:l dnmnd level.

ALTERNATIVE MODELING S8CENARIO RESULTS

Alternative mda%m la (remove all public water supplies from
aquifers), 1b hlrlpuhllt water from shallow aquifers)
ﬁnmauuun water) involve urban water demand and reclaimed
Url:mﬂurﬂnmnﬂiumlyl small portion of the total demand in
{]m:nt;rl,mdnurlrullnf mhiuadwauuuﬂnhhmthemm?hm
occurs in Collier and Lee counties. Because of this, alternatives 1a, 1b, and
not simulated for Hendry County Mtamﬁvemudtli ng scenarios 5a, ﬁﬁ.&t and 6b
include mmhinnhnmwithmndulin; lhmdﬁ thartﬁnn.nﬁdiltng
scenarios 5a, 5b, En,iﬂﬂhwmﬂlnmtnnuhhd

Mturmﬂvuﬂu,ﬂb,lndﬂcinwlﬂmmlmmlhwlumdmtrthm
three scenarios were simulated for Collier Lm,lnll counties. Alternative
mndulingmnlﬂuﬁmvﬂwdpmpondmodﬂm the Big Cypress Basin canal

z&%

aﬁ

-
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system in Collier, and was only applicable to Collier County. Scenario 4 was not
ulated for Lee and Hendry counties.

Scenario 1 - Evaluate reduction of public water supply demands from the
shallow aquifers

mgplydm:nﬂlmremwﬂfmmthauhaﬂuwnquﬂuﬂ,md[ﬂ}mmﬁn 1b, in
which only future public water supply demands were removed from the shallow

aquifers.

mﬂﬂﬁsﬂﬂwﬁm for the Wﬂﬂn&nd Eﬂt;ﬁiﬂng Eﬂhﬂuﬁ; E?imtlgn r&aﬁ
a &I Areas to the ase case n

County aﬁlﬂ by 60 percent in ﬂ: County. The reduction in WManm}m areas in
Collier and Lee counties from scenario la yielded a 38 reduction in total

Planning Area. Figures 12 and 13 show the modeling results from scenario 1b for
Collier and Lee counties, respectively.

Effectiveness for the Seawater Intrusion Protection Criterion. Scenario la
mmumﬁmﬁmﬂnmmwinmww
aquifer compared base case by a percent in both Collier
and Lee counties. mumm
intrusion criterion in the water table aquifer by 27 percent and 1 percent in Collier
County and Lee counties, respectively.

Scenario lb reduced the relative index for seawater intrusion in the lower
Tamiami aquifer by 9 percent and 5 percent for Collier County and Lee counties,
respectively. Scenario 1b reduced the relative index for seawater intrusion in the
water table aquifer by 27 percent in Collier County, but had no effect on the relative
index for seawater intrusion in water table aquifer of Lee County.

Effectiveness for the General Aquifer Protection Criterion. The general
aqguifer protection criterion had been completely met in the base case model
simulations for Collier County, and so scenario 1 simulations were not needed to
achieve compliance with the general aguifer lon criterion in Collier County.
I}n]yufuwmlhinthuhwnprmnﬁmd Sandstone aquifer of eastern Lee

and western Hendry County had failed to meet the general aquifer protection
criterion. Scenario la caused a emall improvement in meeting the general aquifer
protection eriterion for the Sandstone aquifer layer in Lee County. ggnmma?bdﬂ
not yield any significant change in meeting the general aguifer protection criterion
for Lee County. i08 1a and 1b were not simulated for Hendry County.
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Scenario 2 - Evaluate reduction of agricultural water use by increased
irrigation efficiency

Scenario 2 included three tions: (1) scenario 2a, improving the irrigation
T meialie (0 semacis B the iy o

efficiency
citrus, and (3) scenario 2e, mmnngthnmga tion effi of both emall ve le
and citrus. The three variations of scenario 2 were primarily effective in reducing the

total area that did not meet the wetland protection eriterion. Scenarios 2a, 2b, and 2¢

had little effect on the relative index for the seawater intrusion or general aquifer
protection criteria. Scenario 2¢ was more effective than either scenarios 2a or 2b in

reducing wetland prﬂhlemnruu
Effectiveness for the Wetland Protection Criterion. Scenario 2¢ {int:rmmn:

thﬂﬂﬁﬂqu'bﬂth!mﬂ“ﬂmhlﬂlnﬂﬂhﬂ}m.uw more effective
reducing wetland problem areas than either scenario 2a (improving the irnga.l:mn
efficiency of small vegntahlu] or 2b (improving the uﬂ tion efficiency of crtrus).
Scenario 2c caused an t reduction in total lem areas for the
modeled nftht[.- P Area compared to the 2010 base case. Scenario
2cca uﬂuchnn:mwatlund;rnh ms areas of 11 percent and 7 percent for Collier
and Lee counties rupectl ly. En&nnriuﬂtdlﬁnut yield any significant in
wetland problem areas Bnndr{‘ hedmtnmn‘ﬂ
in:ludingfawarmd’nmull Alﬂu utﬂnrufthacitnu

orchards in Hendry County are relati lrmwnnd with re h“gql h
efficiencies. F:gurﬂlinnﬂlﬁuhuwthumndahnirﬂs ts!hmmnnnnhfur
and Lee counties, respectively.

Scenario 2a (i the i bles ) was onl h
e ek mm;a% uﬂ'imuqr 'Eau “nE;nnmnf y slig %
in meeting the wetland protection mtarim was duetn the efficie

small vegetables. Scenario 2a causeda 7 reduction in wetland lam
armfnrthamndallﬂpnﬁinnnftheLWE Area compared to the 2010 base
case, Scenario 2c caused reductions in wetland problems areas of 10 percent and 5

percent for Collier and Lee counties, respectively. As was the case for scenario 2c,

ﬁmmﬂhdﬂnﬂﬂeﬁm change in wetland problem areas within
endry County.

Eﬂaﬁuﬂhgmthunﬁdmddhﬁddg%uﬂj dmnﬁweﬂnnd
gnmpnmdhthmrmﬂﬂifﬂbm runs. o

on criterion, might
'mhr ted area and associated tion demands.
mﬂm&wﬂ due in E‘m the simulated return of a (76%) of the
gﬁﬂnﬂm inefficiency to water table as w Thus whﬂ.:“ the

ion efficiency causes a large reduction total ground w withdrawals,
it causes & reduction in recharge to the water table.
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not located near the coast. These results suggest that only demands located near the
coast are significant in causing seawater intrusion.

Effectiveness for the General Aquifer Protection Criterion. The general
aquifer protection criterion had been completely met in the base case model
simulations for Collier County, and go the three variations of scenario 2 did not need
to be simulated to achieve compliance with the general aquifer protection criterion in
Collier C i Dn!}nfﬂdsinthnhﬂr the SBandstone aquifer of
eastern Lee utynnﬂwuﬂmﬂnnﬂrgﬂmtyhndfﬂihdtnmmmﬂuﬂ
aquifer protection criterion. The three variations of modeling scenario 2 no
si effect in changing the relative index for the general aquifer protection

terion in the Sandstone aquifer of Lee and Hendry counties.

Scenario 8 - Evaluate increased use of reclaimed water

Secenario 3 azsumed that all of the available supply of reclaimed water in the LWC
Flanning Area would be utilized to meet tion demands. The available supply of
reclaimed water was defined as average of the three minimum flow months for each
E:Snnnl' wastewater treatment t in Lee County and the modeled portion of

lier County for the year 2010. This scenario was simulated by reducing well
withdrawals and replacing them with reclaimed water.

Ni all of the proj of reclaimed water in the LWC Area i
in cfﬂ'ﬂr’ and Lee m .S:::u:1a.1'iw.'n“1|'i:‘]:jr I?wu nut':ima.llu:bud in MPWW ﬂuunt;l;
model because the projected reuse in Hendry County is insignificant.

okl peth en arete by § paseaitIn Cillias Consty aret by b fersons it Las Cate
areas oun in

to their respective ﬂﬂlﬂbaumlanmg Scenario 3 reduced we
problem areas for the modeled portion of the LWC Planning Area by 6 percent.

Effectiveness for the Seawater Intrusion Protection Criterion. Scenario 3

pnuntit.ﬁ:ﬂlh ﬂmmty::dﬁ.;lﬂﬂpun;nt' 'Imi?:mumu:ﬂh.thﬂﬂm .
er in

case. 'I‘l;emmmmzinth&uhﬁﬂhdu for seawater intrusion in the Lower
Tamiami aqg was 24 percent for these two counties combined. Scenario 3 reduced
the relative index for seawater intrusion in the water table aquifer of Lee County by
13W.MMH|WMnnwmﬁﬂManwnmmmh
the water table aquifer of Collier County.

Effectiveness for the General Aquifer Protection Criterion. The general
aquifer protection criterion had been completely met in the base case model
simulations for Collier County, and so scenario 3 simulations were not needed to
uhu?nmmpﬁmuﬂththnmﬂnquarmmﬁmmuﬂminﬂﬂmrﬂm.
Dﬂ:nﬂﬂhhﬁhhrun m' mﬂlﬂdﬁzmmi&rﬂfﬂmhu
n'ihn‘:in,&mnarinﬂhndnn i inﬂfﬂin thudmlnhminiﬂfnrth
general aquifer protection criterion Sandstone Lee County. This is
not especially surprising for two reasons: (1) the areas in the tone
aquifer are not near the areas where reuse is projected to occur, and (2) the increased
use of reclaimed wntarhﬂkugtnmmﬂyaﬂ‘mhmmmdtmufthamﬂdel. The
Sandstone aquifer is layer 3 of the model. Scenario 3 was not simulated for Hendry
Cuuﬁty*hamum there the potential supply of reclaimed water in Hendry County is so
small.
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Scenario 4 - Evaluate implementation of proposed long-term modifications of
the Big Cypress Basin canal system

All of the proposed long-term modifications of the Big C Basin are in Collier
County, so scenario 4 was not simulated with the m for Lee and
counties. In general, scenario 4 affects only that portion of Collier County where the
Big Cypress Basin canal system is located. Simulated modifications to this canal
system included elimination of canals in the Golden Gate Estates South area and
addition of control structures on the Miller and Faka Union canals directly north of
AI].?atur.&ﬂnj. Control elevations for the new structures were set at one foot below
land surface to maintain higher water levels north of I-75.

Effectiveness for the Weiland Protection Criterion. Scenario 4 reduced the
area in Collier County where wetlands did not meet the wetland protection eriterion
by 5 percent to the 2010 base case.

Effectiveness for the Seawater Intrusion Protection Criterion. Scenario 4
caused no significant reduction in the relative index for seawater intrusion in either
the lower Tamiami or water table aquifers of Collier County.

Effectiveness for the General Aquifer Protection Criterion. The general
aguifer protection criterion had been completely met in the base case model
simulations for Collier County, and 8o scenario 4 simulations were not needed to
achieve compliance with the general aquifer protection criterion in Collier County.

Scenario 5 - Evaluate combination of Scenarios 1and 3

Modeling scenario 5 had two variations: (1) scenario 5a, which combined modeling
scenario 1a (remove all public water IHPPILEI.'IRII. the shallow aquifers) with modni!ﬂ
scenario 3 (increase use of reclaimed water); and (2) scenario 5b, which comb
mode m}htmmmﬂcmwﬁﬁm the shallow
agquifers) with modeling scenario 3.

Mnduhg'gmminill,lb.andli Ived urban water supplies and reclaimed
were not sim : .
were also not modeled for Hendry County.

Effectiveness for til;a Wetland Frutﬁ;ggn Criterion. mtiu Enmmluuﬂ
wetland problem areas Collier County compared to 10 base
m_ﬂmnﬁuhanﬂﬂhﬂumﬂm&mmtﬂ and 6
mﬁl‘l’ﬁlj’ mmwmmlﬂhnmhr&mmmm&rdw
B ias T sk 3 el G mmen ety ek caoRaeaciio s 411 y

08 cau ively,
mmwﬂt:thumlﬂhmmfwlﬂﬂ A percent JRRORS Sepesiively

Scenario 5b reduced wetland problem areas in Collier County by 13 percent
m:::ilpgrad the tﬂﬂlﬂ ha:ﬁ“f;' &maﬁmlhﬁﬂaﬁg?md rﬂxi_uhﬁﬁflﬂ nt
an percent, res ve to ase case for ier County.
Emmuﬁhre&umfw&ﬂmd'poh uminluﬂnuntrhqsﬁpmtmmt{u
the 2010 base case. Scenarios 1b and 3 had eaused reductions of 32 percent and 9
percent, respectively, compared to the 2010 base case for Lee County.
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Effectiveness for the SBeawater Intrusion Protection Criterion. Scenario 5a
i gy i g ot et et Kol g e
aquifer percent in ier Coun @ in Lee County com
their respective 2010 base case runs. g:ana.rin Eg reduced the relative index for the
seawater intrusion eriterion in the lower Tamiami aquifer by 64 percent for Collier
and Lee counties combined. Scenarios la and 3 had red the relative index for
seawater intrusion in the lower Tamiami nqu.ifer (for Collier and Lee counties
combined) by 40 percent and 24 percent, respectively.

Scenario 5a reduced the relative index for the seawater intrusion criterion in the
water table a&uifar by 30 percent in Collier County and 13 percent in Lee County
compared to their respective 2010 base case runs. nario Ha reduced the relative
index for the seawater intrusion criterion in the water table aguifer by 17 percent for
Collier and Lee counties combined. Scenarios 1a and 3 had reduced the relative index
for seawater intrusion in the water table agquifer (for Collier and Lee counties
combined) by 4 percent and 12 percent, respectively.

Scenario 5b reduced the relative index for the seawater intrusion criterion in the
lower Tamiami aguifer by 37 nt in Collier County and 44 percent in Lee County
compared to their respective 2010 base case runs. Scenario 5b reduced the relative
index for the seawater intrusion criterion in the lower Tamiami aquifer by 39
for Collier and Lee counties combined. Scenarios 1b and 3 had reduced the relative
index for seawater intrusion in the lower Tamiami aguifer (for Collier and Lee

counties combined) by 8 percent and 24 percent, respectively.

Scenario 5b reduced the relative index for the seawater intrusion criterion in the
water table a%ﬂlfer by 27 percent in Collier County and 13 in Lee County
compared to t respective 2010 base case runs. nario 6b reduced the relative
index for the seawater intrusion criterion in the water table aquifer by 15 percent for
Collier and Lee counties combined. Beenarios 1b and 8 had reduced the relative index
for seawater intrusion in the water table aquifer (for Collier and Lee counties
combined) by 3 percent and 12 percent, respectively.

Effectiveness for the General Aquifer Protection Criterion. The general
aquifer protection criterion had been completely met in the base case model
simulations for Collier County, and so scenario 5a and 5b simulations were not
needed to achieve compliance with the general aquifer protection eriterion in Collier
County. Only a few cells in the layer representing the Sandstone aquifer of eastern
Lee County and western Hendry County had failed to meet the general aquifer
protection criterion. Scenario 5a caused a small im ment in t.haml
aqu:{uprntephmmitwimfnrthaﬂandﬂumnqu'arhﬂrinluﬂnungty. i0
5b did not any significant change in meeti tha:marnlmiferfpmtad:im
criterion for Lee County. Alternatives la, 1b, and 3 were not simulated urHandH
County; consequently, the combination alternative modeling scenarios Ba and
could not be simulated for Hendry County.

Bcenario § - Evaluate combination of Scenarios 1, 2c, and 3

Modeling scenario 6 had two variations: (1) scenario 6a, which combined modeling
scenario la (remove all public water supply from the shallow aquifers), modeli
scenario 2¢c (improving the irrigation efficiency of both small ve lee and citrus),
and modeling scenario 3 (increase use of reclaimed water); and (2) scenario 6b, which
combined modeling scenario 1b (remove future public water supplies from the
shallow aquifers), modeling scenario 2¢, and modeling scenario 3.
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Muduﬂgﬁmmnmm 1a, 1b, and 8 involved urban water supplies and reclaimed

water, nei of which are very large in Hendry C . Bcenarios 1a, 1b, and 3
were not simulated for Hendry County. Eimihrlr,mljng scenarios 6a and 6b
County.

wroh i DEsbiaes Arems 1o Collse Contty oy S0 o8 “"‘t‘“’“fm“‘ 3 the 2010 base case.
&I Areas in ty by com e case,
Scenarios Im&,mdahnduundudwﬁm% 1 perﬂnt.,nndﬁpum:'ﬁ
respectively, compared to the 2010 base case for County. Scenario 6a redu
wetland praialam areas in Lee County by 70 percent to the 2010 base case.
Scenarios la, 2¢, and 3 had caused reductions of 60 percent, 7 percent, and 9 percent,
respectively, compared to the 2010 base case for Lee County.

Scenario 6b reduced wetland problem areas in Collier Cw:'nbdv 22 percent
cumpartﬁ {n the Eﬂlmnﬁa case. Eunuinn‘lh e, anm c’?hu - E‘n:nn: "fﬁ::.f
reen percent, grwnl;, T » COm case
El“iurﬂuuntj. Scenario udumdweﬂandypmblemminlﬂﬂﬂuntrhrdﬂ
percent to the 2010 base case. Scenarios 1b, 2c, and 3 had caused

reductions of 32 percent, 7 percent, and 9 percent, respectively, compared to the 2010
base case for Lee County.

Effectiveness for the Seawater Intrusion Protection Criterion. Scenario 6a
reduced the relative index for the seawater intrusion criterion in the lower Tamiami
aquifer by 89 percent in Collier and 83 in Lee County compared to
their respective 2010 base case runs. reduced the relative index for the
seawater intrusion criterion in the lower Tamiami er by 72 percent for Collier
and Lee counties combined. Scenarios 1a, 2¢, and 3 had reduced the relative index for
seawater intrusion in the lower Tamiami aquifer (for Collier and Lee counties
combined) by 40 percent, 3 percent, and 24 percent, respectively.

Scenario 6a reduced the relative index for the seawater intrusion criterion in the
water table aguifer by 47 percent in Collier County and 6 t in Lee County
compared to Eei: respective 2010 base case runs. reduced the relative
index for the seawater intrusion criterion in the water table aquifer by 10 for
Collier and Lee counties combined. Scenarios 1a, 2c, and 3 had reduced the relative
index for seawater intrusion in the water table aquifer (for Collier and Lee counties
combined) by 4 percent, 0 percent, and 12 percent, respectively.

Scenario 6b reduced the relative index for the seawater intrusion criterion in the
lower Tamiami aquifer by 41 in Collier County and 56 t in Lee County
compared to their respective 2010 base case runs. Scenario 6b reduced the relative
index for the seawater intrusion criterion mthulnwer'l’nminminqamfu' by 45 percent
for Collier and Lee counties combined. Scenarios 1b, 2c, and 3 had reduced the
relative index for seawater intrusion in the lower Tamiami aquifer (for Collier and
Lee counties combined) by 8 percent, 3 percent, and 24 percent, respectively,

Scenario 6b reduced the relative index for the seawater intrusion criterion in the
ﬂtﬂhhhtg:ﬁﬂhjﬂplmﬂincﬂﬂiﬂﬂﬂ and 4 nt in Lee County
compared to their respective 2010 base case runs. Scenario 6b reduced the relative
index for the seawater intrusion criteri 'uninthcwntertnhhhﬂlﬂnbyi' nt for
Collier and Lee counties combined. Scenarios 1b, 2¢, and 3 uﬂuuadtﬁ:r:hﬁw
index for seawater intrusion in the water table aquifer (for Collier and Lee counties
combined) by 8 percent, 0 percent, and 12 percent, respectively.
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Effectiveness for the General Aquifer Protection Criterion. The peneral
aquifer protection criterion had been comple met in the base case model
simulations for Collier County, and so scenario 6a and 6b simulations were not
needed to achieve compliance with the general aguifer protection criterion in Collier
County. Only a few cells in the layer w:pvmEw.-::Ll:iIEx the Sandstone aquifer of eastern
Lee County and western Hendry County had failed to meet the general aguifer
protection criterion. Scenarios 6a and 6b caused small improvements in meeting the
ianeral aquifer protection eriterion for the Sandstone aquifer layer in Lee County.

lternatives 1a, 1b, and 3 were not simulated for Hendry County; consequently, the
mmbinn‘t:iun alternative modeling scenarios 6a and 6b could not be simulated for
Hendry County.
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1990 Base Case Versus 2010 Base Case

Figures 2 through 9
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Wetland Areas with Criteria Exceeded

Frequency: 1 in 10 Rain, 1990 Base Case
Sevegity. >= 1.0 ft drawdown
Dyratior =1 month

.ﬁin-ilEnnuH
g&mmw

BoiftH FlodiDa WAtk WCHT. DL

FIGURE 2. Collier Comty Model Wetlands Criteria, 1990 Base Case.
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Wetland Areas with Criteria Exceeded

Frequency: 1 in 10 Rain, 2010 Base Case
Severity: >= 1.0 ft drawdown

Durationr: >1 month _
Acres: ﬂ.ﬂﬂﬂ.#pumcflﬂﬂu;i’r

FIGURE 3. %mmwmmm%.
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Wetland Areas with Criteria Exceeded

Frequency: 1 in 10 Rain, 1990 Base Case
Severity: >= 1.0 fi drawdown

Duration: >1 month

Acres: 14,440 (23,1 percent of total acres)

FIGURE 4. lee County Model Wetlands Criteria, 1990 Base Case.
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Frequency: 1 in 10 Ram, 2010 Base Case
Severity: >= 1.0 ft drawdown

Duration: >1 month

Acres 30240 (483 percent of total acres)

LEGED
1.%'—%
gnﬁmm

FIGURE 5. Lee County Model Wetlands Criteria, 2010 Base Case.
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Wetland Areas with Criteria Exceeded

Fequency: 1 in 10 Rain, 1990 Base Case
Severity: >= L0 ft drawdown

Duration: >1 month

Acres: 6,880 (14.3 percent of total acres)

FIGURE 6. Hendry County Model Wetlands Criteria, 1990 Base Case.
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Wetland Areas with Criteria Exceeded

Frequency: 1 in 10 Rain, 2010 Base Case

Severity: >= 1.0 fi drawdown
Duratio:  >1 month

Acres. 7960 (165 percent of izl acres)

FIGURE 7. Hendry County Model Wetlands Criteria, 2010 Base Case.
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Aquifer Protection
Areas with Criteria Exceeded

Adquifer: Sandstone
Frequency: 1 in 10 Rain, 2010 Base Case
Acres 4,480 (0.6 percent of total acres)

.n-huiamu

FLONR WATER WOWT. DET.

FIGURE 8. Lee County Model Sandstone Aquifer Protection Criteria, 2010 Base Case.
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Aquifer Protection
Areas with Criteria Exceeded
Aquifer: Sandstone

Frequency: 1 in 10 Rain, 2010 Base Case
Acres: 7,680 (28 percent of total acres)

FIGURE 9. Hendry County Model Sandstone Aquifer Protection Criteria, 2010 Base
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Scenario 1

Figures 10 through 13
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Frequency: 1 in 10 Rain, 2010 Scenario la

Severity: > 1.0 ft drawdown

Duration: >1 month R
Acres: 23,880 (5.5 percent of total acres) [ g o
 d

LEGEMD

.u:‘u:‘-m

e

MUTH FLOEDS WATER EOMT. ST

@ Criteria. Mot Exceeded

FIGURE 10. Collier County Model Wetlands Criteria, 2010 Scenario 1a
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Wetland Areas with Criteria Exceeded

Frequency: 1 in 10 Rain, 2010 Scenario la
Severity: >= L0 ft drawdown

Durastion:  >1 month

Acres 12,240 (19.6 percent of total acres)

.uuh-ﬂ
e =
L | WCT.

FIGURE 11. Lee County Model Wetlands Criteria, 2010 Scenano la.
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Wetland Areas with Criteria Exceeded

Frequency: 1 in 10 Rain, 2010 Scenario 1b
Severity: == L0 fi drawdown
Duration: =1 month . e Pl
Acres 28,800 (67 percent of total acres) [~ X LT
[ 4 "
|

FIGURE 11. Collier County Model Wetlands Criteria, 2010 Scenario 1b.
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Wetland Areas with Criteria Exceeded

Frequency: 1 in 10 Rain, 2010 Scenario 1b.
Severity: >= 1.0 fi drawdown
Durationr >1 month

Acres 20,480 (32.7 percent of total acres)

- \S

-MM
et ==

FIGURE 13. Lee County Model Wetlands Criteria, 2010 Scenario 1b.
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Scenario 2

Figures 14 through 15
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Wetland Areas with Criteria Exceeded

Frequency: 1 in 10 Rain, 2010 Scenario 2¢

Severity: »= LD fi drawdown

Durationr: >1 month .

Actes 28,560 (66 percent of total acres) [ — 8 4
*

[ e e -
BOUTH FLORMDA WATER MOWT. BET.

FIGURE 14. Collier County Model Wetlands Criteria, 2010 Scenario Xc.
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Wetland Areas with Criteria Exceeded

Frequency: 1 m 10 Ran, 2010 Scenario 2¢
Severity: >= 1.0 fi drawdown
Duration: =1 month

Acres 28,120 (449 percent of total acres)

— o E— . —
]

g

A

- pS

.ﬂh:‘ahwhi

L — == =

FIGURE 15. Lee County Model Wetlands Criteria, 2010 Scenario 2c.
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SUMMARY OF MODELING RESULTS

Thuhmummndalnmindlmtadthatthmmprubhmn meeting the
protection criterion as well as the seawater intrusion protection criterion at
bnththulﬂﬂﬂparmimddmdhvﬂandntthamm demand level.
Wetland lem areas occurred in Lee County and in the modeled portions of Collier
and He counties, Problems in meeting the seawater intrusion criterion occurred
mbul'.hthe nwu*Tamim ifer and the water table aquifer of both Collier and Lee
The general protection criterion was met with the exception of

mullL areas of the Sandstone aquifer layer of eastern Lee and western

counties.

Eleven different alternative modeling scenarios or combination scenarios were
simulated to help reduce problems in meeting the resource Enhctim criteria. These
included 7 vidua]mnd& mnmuilhlhﬂm 2¢, 3, and 4) and 4
combination modeli 5a, 5b, 6a, and 6b). All 11 scenarios were Bi.mulntud
for Collier Enunl:rszodelJng scenario 4 was only udpfﬂmhle to Collier Coun
however, the remaining 10 scenarios were simulated for Lee County. Only
mnannumvu]ﬂngnmw]turﬂafﬁnmw , 2b, and 2¢) were simulated for

ﬁ{ﬁlh , and 3 involved pu'h?l.u: water supply demands and reclaime
water nnithnr of which are very large in Hendry County. Alternatives 5a, 5b, 6a,
and 6b involved combinations with scenarios la, 1b, lnd-‘l un,thnylrml]nnﬂt

simulated for Hendry County.
Effectiveness for the Wetland Protection Criterion

Figures 16 through 19 present a & modeling results aining
the wetland protection ¢riterion in the m iaﬂpm'tmnnfthnLWﬂP Area
lndinﬂﬂ]hﬂrl;ﬂanndﬂmdrymunﬁﬂ. All of the modeling scenarios produced
reductions in wetland problem areas in Collier and Lee counties. Only modeling
scenarios 2a, 2b, and 2¢ were simulated for Hendry County; these scenarios did not
ﬂmmmﬂunﬂﬂnmwﬂﬂandpmblemminﬂmﬂrjﬂm

g

The combination scenarios (5a, 5b, Ga, miﬁh]'lr&re general, more
effective than the individual modeling scenarios (s, 1b, 2a, 2b ¥, and © in
reducing wetland problem areas. Scenario 6a was the munt uﬂ' ective modeling
scenario in redu thntnt:nlmnfwutlnnd:mt _pmtwt:lm
criterion in both C mdlﬂnmmﬂu{raﬁmﬂimaf Eu‘oamtmﬂulh County
and 70 percent in Lee County compared to their respective 2010 base case runs),

The individual mode maﬂumvnlmir&mmﬂnf bli ter supp
d!mund;frumthﬂw uifers mﬂlh}wiprrm:r:aeﬂutiﬁg
helping to meet the wetland protection criterion than, the individual model
mlumnﬂwnt&r(lmmﬂnﬂ} - =

%
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80,000 ——  Simulated impacts for 2010 demands and 1-in-10 rainfall
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FIGURE 16.  Effects of alternatives on simulated wetland impacts in the Lower
West Coast Planning Aves.

35000 —  Simulated impacts for 2010 demands and 1-in-10 rainfall

wetlands Impacted {Acres) I

Base llﬂ'll ib 28 2b 2¢ 3 4 Ga ih
1930 2010 Alternatives

FIGURE 17. Effects of alternatives on simulated wetland impacts in the Collier
County Area.
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Simulated impacts for 2010 demands and 1-in-10 rainfall
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FIGURE 18. Effects of alternatives on simulated wetland impacts in the Hendry
County Area. ;
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FIGURE 19. Effects of alternatives on simulated wetland impacts in Lee County.
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Effectiveness for the Seawater Intrusion Protection Criterion

Figure 20 presents a of the modeling results to the seawater
mm“mmm&umm Lee mﬁmm. the individual
%Mﬁm involving both the removal of public water ly demands from
the aguifers (scenarios la and 1b) and reclaimed water 3) were
affective in helping to meet the seawater intrusion protection criterion in Collier and
Lee counties. Eflhun same individual modeling scenarios were even more effective
when they were combined as scenarios 5a, 5b, 6a, and 6b.

329 Simulated impacts for 2010 demands and 1-in-10 rainfall
2
=
§ 20—
£ | (0
2 a0)—
)
2 e0l—
Base Base 1a 1 2a 2b 2 3 4 Sa 5b G 6b
1990 2010 Alternatives
k — —
FIGURE 20, Effects of alternatives on simulated seawater intrusion in the LWC
Planning Area.
erally not effective in to meet the mvh&nmmﬂhuﬂm uﬁnmgm
, scenarios 6a and 6b, of which included scenario 2¢ ased efficiency
fnrhuthdhu:andmnﬂﬁﬂcl}mﬂthamﬂtuintmﬂm eriterion
for the lower Tamiami aq better than scenarios 5a and 5b w did not include

to ta?-pmtﬂ:tn‘ m“tn intrusion m&u hich -
seaWA . W

nnﬁuuﬂrhmﬂmmm,ﬁdmwpm&-minmﬂ;
protection criterion.

Effectiveness for the General Aquifer Protection Criterion

The al aquifer ion criterion had been met in the base

model mulahm 'm“fwmm,mdmnﬂlh i wmml:mndndmt:
achieve compliance with the general aquifer protection criterion in Collier County.
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ﬂﬂgnﬂmﬂamtha . hﬁlzf‘dtht:&nd:ﬂnaaquﬂarnfmmhﬂ
Coun Hﬂtﬂ'ﬂﬂiﬁﬂrj ﬂ meat Eﬂ“ﬂﬂqﬂﬂm
mhrgn.ﬂmnuh Ea.,ﬁl, small improvements in

meeting the
tanunf Emrlutnu aquifi Lee C
masie g e ey b f: iy e o Bkt

for the Sandstone aquifer in Hendry County.

DISCUSSION OF MODELING RESULTS
None of the individual modeling scenarios (1a, 1b, h,zh 2¢, 3, and -Ir}mr thn

S i ior o Iy G e ham""&e:. C Plansing
murmpm eri e e
% modeling results showed that all of the scenarios, either
urmmmhtmﬂmmthnth&rmdidha to meet one or more of
thermuma protection eriteria. The fact that some individual modeling scenarios,
when evaluated in isolation from other scenarios, did not appear to help meet criteria
should not be construed as evidence that the measures these scenarios represent are
ineffective. Rather, thafnﬂﬂmtthnaumainﬂin&un!muhﬁdﬂhﬂpmm
criteria when combined with other scenarios should be cited as aviflm that the
mauurpsugrﬂgnhdbynﬂnfthamﬁmﬂﬂdhhlpfulinmﬁu resource
protection criteria
The application of the regional models suggests that unless new approaches are
talm:l,itﬁnrﬂhm’ﬁiﬂmhpmm&%mmm:mﬂmw?ﬂe
Empmd rmmgnhdmn_ Furthermore problem
amulﬂm:ﬁiud not necessarily n in 2010. Hmynfthemw
failed to meet protection criteria for 1990 rmlthddamnnﬂ level, indicatin
aﬂﬂhlﬁ)@hﬂnmthdrmbrthaﬁmthumhm&mughthermﬂ
full demand. Some of the problems occurred during beth a 1-in-10
muﬂw as during average rainfall conditions, mﬂﬂ:ﬂnmhhmp It
were

hamtﬁdhuwmthltn]lufthsmmnudm more effective
urm:mer:ﬁ all conditions than a 1-in-10 condition. The following
chapter of plan identifies recommendations to address the issues

identified by ground water modeling.
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